• Top down ECD and ETD mass spectrometry (MS) has been employed here for characterization and quantitative determination of phosphorylation in cardiac troponin I (cTnI) purified from human heart tissue.
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• High Resolution FTMS spectra of cTnI revealed high degree of heterogeneity: Cterminal truncation, acetylation, oxidation and phosphorylation • ECD of monophosphorylated cTnI localized Ser22, a well known phosphorylated site, and Ser76/Thr77, a novel site with partial occupancy (45-55%). This is the first evidence of identifying Ser76/Thr77 as in vivo phosphorylation site in human cTnI. Phosphoryaltion of Ser76/Thr77 could potentially extend an alpha helix altering the rigidity of a lever arm in the heterotrimeric protein complex.
• IRMPD/CAD data localized a double phosphorylation site between Ser22 and Glu31. ETD MS 3 of b 31 (both mono and di-phosphoryalted) generated from CAD of diphosphorylated cTnI indicates Ser23 is occupied only in diphosphoryated cTnI, indicating an ordered or sequential phosphorylation 11-12 .
• Top down MS of cTnI provides unparallel opportunity for characterization and quantification of phosphorylated isomeric protein forms thus allowing to explore interdependencies between phosphorylation sites by different kinases and their relevance to physiological function 13 .
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